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ABSTRACT 

PROBLEM TO BE SOLVED: To generate plasma under the pressure of high-vacuum 
degree in a plasma treating device, regardless of applied high-frequency 
electric power, having a high frequency, thereby to accurately perform 
plasma treating having high uniformity and low damage. 

SOLUTION: A lower electrode 12, for retaining an object 13 to be treated, 
is provided via an insulator 11 on the bottom part in a chamber 10a. In a 
first high-frequency power source 14, high-frequency electric power is 
applied to a mu 1 1 i-sp i r a I -co i I 15 A. consisting of four parallely connected 
spiral coil parts 15a, via an impedance matching apparatus 16A. The length 
of respective coil portions 15a to one coil is 1/4 of the wavelength of the 
high-frequency electric power supplied from the first high frequency power 
source 14. The second high frequency power source 17 applies high-frequency 
bias voltage to the lower electrode 12. 
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[0 0 5 0] ifc. ttEa-f ¥ffiWft«#*:|*l;: 
^«$tlT^4»<» SIM. 
[0 0 5 1] WEn-f it<*9<]75:?Si^^ttx 

<aajs« jgBK s n x m -s w t 3= l m. 

[0 0 5 2] 4:%aj(C«l.y7X'T%^^jSiJ. Affitf 

-one, sfife*Jiaf«^^^iigi:itiiE=i-r;utc75-f >e 



[0 0 5 3) *3BD!»:«*7'7X7*^^tt{CJ:4i:. 
5. 

[0054] ^^Brnzuf-^y ^x-^mm^mu. 1*1 sua* 

ICiSEJaa^Sr/S^^-fr-Sl^i:. rfflE-^r >/\'-f*Jt::& 
<*Sr#XT-5XSt. ift/^&^^iKJ; 9#g£T Si* 

»A£n£§U*:£-7'^XTftT-£Ifg£. 7 7X'vftL 

[0 0 5 5 ] *%B^:cf^^7"7X-72A^^?2iC J; -5 £, 
iSSro i/4coe(SS»»ws$SrMo^!?>, Fnii£L£: 

[0 0 5 6] l;^?,77X7j!aiMl:*Mt, 
[ 0 0 5 7 ] ZCOJS-&. StED-f ;UiCEfJ3tID^^l-5»JazS 

mi± £a- jux * ig t * $ ^ izm at ■» z t & 

[0 0 5 8] 

[ 0 0 5 9 ] (mi<Dnmr*w m\ ca) a*a«c 

MS. 

[0 0 6 0] IU1 (a) (Z-teMT. 1 0 AilPlB^mf 
t>A'-T*7t. I*-^-^ > '\'— 1 0 A<75rtSBH3T^<?3 
JS77lC«^f$n-5. El^ta^BSLTvv^Ti*. ■5 L r>A'— 
1 0 AKtt. JS^r >A'- 1 0 A^IC^^riffA-r^^ 

s^a&^'is^r >A-- 1 0 ArtizaMasflfcfcttiL 
-r z> m tb a # a rt< ^ n .n s 1 1 b n t m « „ 
[0 0 6 1 ] -^r >A'— i 0 .\j*i<Di&.mz:£. «en*<* 1 
1 *^UTTfiR«« (K^fr) I 2^ttlt^nT*JO. 
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0 x/\m<n&jn,mm 1 3 £«j*Ts. 

[0 0 6 2] -^-V- >A— 1 0 AC0±^t3te, WxtfjiliS 

$n^4*roj»#*«c0 3-f ;U8P^- 1 5 a (0 1 (b) 

* > w tc aw ic » «e $ n t ft * v ^ x / vr 
^ji^n-fjn 5 A#iatt£>*ix<<>*>. 3$ 1 coiSjaiK^aa 

1 4«-f >£— ^>XSr&& 1 6 A£3>LXiM JUSIW 

[0 0 6 3] 3R i <asiMJM8£{iR*-7'?x*-7«wiaiti;: 

«u^4i4i«flIfl[a:^H]lii««»i. 3? 1 OT«fflzK«iSl 
4£-f >fc?-y 1 6A<!:7^fX/H7^ 

-YJH 5 Ai^e«fi)t*tlT*S«P . 35 1 CDi«f3ifc*iK L 

4fcfc»?s*£-r*i*HaE«?j*'r > tr-^>xs^s i 

6 ASttTLXV^^XA-T 5JUn-f JH 5 AldEPJjtlT 

[0 0 6 4] *l»$*ifi»tB<04*«£:LT. "^Jl^XA 
-f^;U3-f;H 5 ASrfll^-riS-zi-f 1 5 aCOl 

SflSJSiK«a^<Z)«S (3m) CO 1 /4T«5 7 5c m\z 
[0 0 6 5] >A— 1 0 ACDT^t'ii^ 2 COffi/5& 

t^*— T»«a i 2 ttt««Bq»caj«t$nT*» 

>A- 1 0 ArtK^./ffSn* 7" 5 XVCWLT 
ffifaK/W 7XttJ££^flnT3£4DCDt>COT£)^X. 0[ 
SE SI & A' -f T X « J3E * 5? ± 2 1+ -5 iS5 ffl ft « £ L T tt . 
il^, SI 00 kHzi>e 1 3. 56MHz STCSt 

[0 0 6 6] «. K£tofcae>K. 35 1 
iSl4. 3R2 coiffi/^iBL^jS 1 7 S^'-^JU^X/l-f 
-fJH 5 ACO»tfiie'(ati5 L ^ >A*— L OAt^filCi 
£>*lXt>-5. 

[0067] j^t. striecoi9iffljsti^Enja^iis.a'y^ 

X'^iZQiligH Afflux:/ -7 x*-7aa^*:ff /i t Tjffiic-^n 
TRWtS. 

[0 0 6 8] St. HSLfc^ttiUA^Brl;:J:>3a*&a 
ft 1 3 >A- 1 0 A tCJUA L TTdIUS 1 2 03 Ji 

£-^v>A- 1 0 ArtlCWATii^CIBiSLtei^jlt 
^SiCin^r >A- 1 0 A f*I (73^.1*5: ^ttlT -Sit (C 
=fcO. >A- L 0 A<O(*Jffi£JjTj£<0II/jKlittT 

[0 0 6 9] 3S 1 COffii^K^ilS L 4 A^ifSJ^iSIt 

fievjl^XA-f ^JUJ-fJU l 5 AtZEnJoT-St^C 
£2C0ffiSffi«jJS I 7d»^»«iS«^«rT«*«l 2 !C 



(7) #138^09-293600 

PPflaT*. ccOct ^ 7ji/fx/H7;n^fji 
1 5 AlCSUOStl-SfSSiSUrTJlZck o -rji/^x/w 
3 -OH 5A!:MHtfii!t/i«ti. i£SiJ3i£mijfI{3«fc 

0 5E^T4 5c#ra^^^r >a— i o Afaai-grmzit m 
t*>cot. >a'— i o Ai^cossmtc^^E-r-sn^ ti 

T^XA-f 7 JHJ-f Jl/ 1 5 AlCfc 0 5€£T-5ffiJT-£fT 

Jr-DT^^ftTSZitCtO-^r >A- 1 

0 Af*3CO§U*7S<:7'7X'-7'<tT-5. -co»$. -f>f-y 

>xs-&tg i 6 <,ty^ X7i;wLt<>t:-y>^s§ 

££-5cox, SS/i77X7»?sg;T:>:ft!t? 

[0 0 7 0 ] -^-r >A — 1 0 Artl;^jilt$nt77X7 
£8EM3I#!J 1 3 dfEfflS-Hr-g) ~ iiicJ;^. «fflJI#F 1 3 

[0071] $.tz, 35 2 (D&mi&izm 1 7 tcj; oTgp«8 
« 1 2 {cPMn^-J-is^ifftA-r 7x«ffi;j;TT4i:5 v 

pp (Peak-to-Peak^J±) FJVdc (Tgflt8*5 1 2 

aafESte) Srffl^-ai- 77x'-?45cq<3->*#j^&< 

[0 0 7 2] 1 3 :c*rr*«LSA*ll*7L/ill#* 

X. 35 1 coSISrSHiJS 1 4 &L<35 2 60S5E8f£«iIg 1 7^ 

F*3^NC05C<*:«A*-**7T5 iftiC-f-v >A*- 1 0 Art CO 

»««**^aiL. «iaa*i3*fr>n- 

1 0 ACOnffl^lCflXiOffiTi:. 7 J 7X'7JIHIJ^7TS. 

[0 0 7 3] v;u^x/N'-r 7;urj<;u l 5 acos- 
zifJlMft l 5 a co^$ $;3i l ooajgiS^iH l 4»^W 
*ean*BWiKfl|y7cotKfico i / a \zVkS.\^tz.m.^z-o 

[0 0 7 4] -tttc, KffliS*^tO«jJE»35«W<Aj:4tc 

T-5#J-*roT-'i- / > 3 >7i«. famWLMfl<F> 1 /4iS 
fi, 1 / 2«6X« l «gf WJ; 5?i 1 / 4iSS<DSft 

«i22&04itH > L X T > t- 7- cofltifi C « «fKK 

0D**<. 7>r"7-C0i|*SS^^JIIiatO«KlC«[»Snfc»5 

[0 0 7 5] T >^-7-^ii^r«!: <0 - D -f JWcSSHJ&JKSfE 

^Xt>. =3-f ^cofi$/)<HJi!jS[«^coiSSco 1 / 4 COS 
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(8) 



JUCK^T -5 «E<3 fcT— > $ < tt 5 t * A. £ tl 

Mi£L;t=fc5K. »*)g§S77 x-?n£.&m\z& 

ti. 3 -f JUc323=T 2> JtlEic J; 9 >A— ft KfibjES 

[0 0 7 6] W±iRB^LtJ:^(; < 3-Y ;H 0 0) 

fi?^*«»«^<73jttfico 1 / 4 n 
-f JKcSffijffi*^ 5-^-T^/iJ6, 3-OUc5g£-f 
cot— 5'ffl*^*<^c«co-C. )»«*t«l$0-^-r< . 7" 
7 XT ji*fg £ L V # a. <=, ft 5 . 

[0 0 7 7] 3 <;KOfi;*j&<£ 3-fj|, 

tit)%, ^UC0ficF^iSS?iS*B^WrfiE&CD 1 /4 COS 
L-^-T<. ^(CSES<75 1 / 2 ^Oi^lC&^ilifiL^-f 

[0 0 7 8] TcffiHttC^Ti-oTiiJ — ts.7 ? L 

Wzti-oT< -5. 
[0 0 7 9] Sfc. AI8t^toT^-ft^7X75 

* tt n -f ;V £ IP] « 00*=)-- ft * mm X * -5 . 
[0 0 8 0] fi£-?T, VJl-f7,M7;^'f^fflH5 

[008 i] jut. m i tostjas«jii(73«ftii$BiB-rs^ 

[0 0 8 2] §V<*£LTC 4 F 8 «X$fT>A'-10 
ArtKsiAT^iftlC-^f >A— l 0 AI*J£ 2 OmTo 
r r K<£^ft75<^ 7^ X*7 TS{$*« 

[0 0 8 3] ^K. LTTJUzf^tfX £■?=■■<[• >A 



-1 0Artl;*At4ifti;, IS l <DMM18m.W. 1 4 
6(W&r4iB«jK«>Jt«<tati-T» >A— 1 OA 

iSfjatKflt73^2 0 0WWi^i;(iE/)^2 4mT o 
r r J^±-Cft«^UBteL. SSHjS[«7J75*3 0 OWGDt^r 
JC«EE>7*<2 OmTo r r W±T**^BI!«!L . ffi/Hi£ 
**J#4 0 0 WOT£€(CHBE^*f 1 8 mT o r r J^±T 

[0 0 8 4] -x\z, mmmm.j-itf2 oow, 30 ows 

CN'4 0 0 WCOig-^lcfe^T. J'fJU^itOmlSJ' 

«*C«ffcS-t«ca<5. tt«ri*iiii«rr*«<aji>7 i frM'< 

ft. ttOim^^m 3 iZ^T. 12 3 (MJ ^ ri> J: -5 . 
iK^^cOiSSco 1 /4&J>' 1 /2C0<t#l;:. ;&^75<r>fl& 

[0 0 8 5 ] 13413. =)-r JU l^^^OCO^S?:^ -b'.Z 

Afr^ttfrZ&^lZ. Zl-( )l 1 *^/;K)£Og$A{iB!ig«i 
tt^COifc&CO 1 /4£DSScfgCD£^!C^«eX)'!Rfi^L 
<, sift. ffiJUStm^cDStgcO l/4C0SSc{ST«-3T 
t>. K*<73 1 / 4 cB£3ic*fc««;J<nBttiL ■*>•*•< . iK 
fico I / 2<Dt£tf^r<n>k\Z&mtfffltl£iL<?>-r<. 
(D 3/4COi:*C-5-co^:!3tttSAtM«sL^'TL^ T^^> 
Afe*coBBi6L^»-r^<73 3-r ;n ^coSStcM 

tCTSoT^-S. 7^fX/11 , 7^'rJl/*fflH'5i. *. 

3 < ;u iz it^x =7 -f s *is < x- * ^ 

•5. 

[ 0 0 8 6] i*), ^ l coHJS^SIICfett^ 3-f >UcDfi$ 

7j«)asco i/4coii(S»3&eT*nfi«k<. -ft^ic 

*tlti. 3h% : tf$>2>Z£:fiWfrsb$iT.X > *>Z. 
[0 0 8 7 ] <* 2 <7>*J)E®ffi) a 5 tt*«iWWjH 2 oO 

•S. ^ 2 coHSg^SiH^UT;*. Si (a) !3iKL^SR 
1 o*«i»ffliP]*coais*f!ct3UTisiai— row^e^T 

C h \Z «t iQ IB 95 5^B&T ^> . 

[0 0 8 8] <&*«S»ffi <&#«<!: Lt, S 1 OTHJE 
®Sg^*5tt'&T^7 c X/X-f -7 Jl/3-f )U I 5 A !CftX.T. 

(C'Jn$^®«C0T7 X-?&f&f$.-t-t> £'^o£.\Ztei^X'<t 
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JH 5 BC0fi3li. iB5/D&«?7CD&g<7) i /4C0<a(ig 
[0 0 8 9] (£3 aUffiJBS) El 6 te*%HfJcOS& 3 GO 

nmmxiiztozfy X7jBi8io*ii«iiS*sLtn 

-5. SB 3 co^&flije&lciSUTlJ. Ell (a) (C^L^S 

[0 0 9 0] *3W*HfiJBS80Wffl«t LT. SB I COSS6 
T&l&^&rt&^r ^jUn-f ;u 1 5 A left AT. 
RfWJKco-^ v >A— 1 0 AC0ffliJ^fi«JS«[z#75»n/i 1 
*co**JStt^<;n 5 CMWenini. ?S3cofgJi6 
JBJglciJ^Tfc, aiettn-fJH 5Cco£$(2. iSsffltffi 

[0 0 9 1] (?&4<nmmMl&) %17 lt&%Wtn%i4<v 

^ b n -5 iBj^ffim^ en fin^B w«iB&fltfi2 ^ ^ l r ^ -s . 

IB4COI?^«glri5^Tii. Si (a) KiSLfcSB 1 eo 

*5sjg*g 1 f°its co fflw 1; o i/» t « (hi — ^ * -r c t. 

[0 0 9 2] JB4iO*afi»!8ro«fa < !:LT. SB 3 <&*»S 
^SglristtS 1 *C04O5?tt:3<- JH 5 CCftxT. 4* 
co«S£^<7)a-r;!/Sf5^ 1 5 AifllSLm\z8Mi-Zt\xi3.z>-? 
Jl^XA-f ^iVn^ JH 5 Drt<i8:ttbftT</i.5. ^Jl^ 
X/H7^-f;H 5DICJ;4i, SB 1 co&l&BI&tffl 
tit. a-f ;UWtJ-1 5 d«3*aftCJ:-3T#3-f ^SSiJ-l 

co t3 £ r> &mmt 2 jw± co ^ rn t> pi&st « ^ . 

[0 0 9 3] (SB 5 coHJg^SS) S 9 tt*« WOsB 5 CO 

5. 3BS C096[3ffiJgSgtci5V»Tli, Ell (a) iZ^LfcJS 
1 comg^Sgtf^mcoSB^^OHT^fsl— co£?-^£ttT 

[0 0 9 4] «5<0*flfi»JS(0flr«i:LT, SB 3 (D^M 
^!8»Ci3tt^R1B«K)^^>A'— 1 0 A £ ft AT. 
#C0 K — Ag|5£*F-f 5R«i#co^v >'X- l 0 BTMlStt 
6ft, mtcfl^T. SB 3 co^JS^Hgscislt^lsIgcon 
M0S4«it«ai';H5Ci;MT, ^ifefflttPbT 

SB^ b Ji^tltea L Ti3 0 Jz^tCf6]^ -5 KonTSAifc 

n-5«iit»in>f JH 5 E^KttbtaTVi-S. dtiicJ: 

0. mfitt^jnsEii. was* 1 3wffli2fa>*fc 
sr. 3 t»rair4ffifct»a^<3nTo»-6. 

SriaLT, VJlz-^X/W -TJI/H-f JKI Life 



[0 0 9 5] (SB6coilJ6^«S) gi 0 ^^EBflcoSB 6 
©3teSt»ffi K« -5 T 7 X V jaa^H c08fB&t»fi£ L T 

SB6C0Sg£SJg$g(3;fct,>TH. SI 1 (a) (cinLfc 
35 1 CO^^^Si|B]«COS(5-H•|COv i T^S|5}--COff^$:i , ^ 

[0 0 9 6] SB 6 <03l«t»ffiO4*«i; LT. SB 2 coSIM 
»ffi<fcm86(75}|(l#*«i]-r;i, 1 5 B^iattbttTUSch 
ia^CO-f > t-y >*&£"3i 1 6 A leftxT, 2 

[0097] (sb 7 cnnmmm) m 1 1 tt*«i»<osB 7 
0 1 2H3B7 ^mmmiz^^r^x^^m^m 

-5. SB 7 coigffisjfg*!. (-*$!, it ii. Ul (a) ic-SL/tSB 

[0 0 9 8] SB7C0^]5Sfl^*gc04#^> LT. SB 1 co^fig 

T^-St&lC. ii^CO-f >f-y>X^^gg 1 6 AlCft 
AT. 2tiacOBl^n >f> H tC | <fc lOte-S-f > 

tf— ^>X^^H L 6 B^KStb-nTU*. 
[0 0 9 9] i*5. SBS-SBSOTHJETB^W^aflfO-f 
>t;-y>XS^SlbAi:fUT. SBl^iS?S2co^ 
S6fl?agi(H)^. 2ffiacOnjgD >^>-^C | So<C2 =t'0 

[oioo] -r >e-^>xs^§§«. 

V>TI1. *Jj:*5 0MHz&TOTffl»««l*triit»T 

^>XSf-&gidJfiJffl$nT'v^^. 5 0.MHz*ix.5 

LTiSiS^Sft^^tn-^-r^coT. pj^n >-r> -7-^51^ 

-^>XS&(it 0 l-< V^„ -5--T. fit*. 10 0MH 

TteX*'7'7J<teffl£nT#/'i7:<. X*-7"t±. W 
»tt fttfflMI'ttro.STiS T » -5 . 38ffl ± i c> -5 * 
(C-feV^Tvi. oJ^=i >T : >+)- = t "O^C-S-f > t — y >XS 

[0 10 1] >'6^. SB l -SfiSOTHJeJBSStCJSHT 

CO f— i7<a^7C*< ta£>CQT. 5 0 MH z *a^.-5«i> 
Jl»*C0ffiJ^iSt^^EnsjLTt;. ^^X'^^^S^L^ 
T^COT. 2 (HCOSIS^ >f>^C i SL'fCo 

[0 10 2] SB 1 -SB5 JDHSE^filiz-feUT. SB 1 co^i 
JaSE*© 1 4 ^ b 3 0 - 3 0 0 MH z COSiJS]7£«77 €-91 
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[0103] (ft 8 <89toK&!S) 013(a). ( b ) 

[0104] m8wi^i5gjg^ic«iSi^&«^£nfla^ii 

»»1 5 f #atW£»lft£ft7i«jft<0v;Uf;*/W 7^ 
3<;H 5 Ft. avjU^-XA-f y)ln<1 Jl 1 5 FWf 

-L.-§(5tzS5^iKm^€Epor-r*s 1 ammwim ut, 

[0105] 1213 (a) K^Tvju-^x/'W t-JUs-Y 

ii 1 5 Ficfc^-na. fiET^^^/^-r 7ji3-( j\, 1 5 f 

ra=!-f JlWft 1 5 fH ^n-en^ft l coiftHifcfciHl 
4*>55!tf4i8««^©8[*tf3 1 /4 

C0S^€^LT^-5i^fC. 1 5 f CDS-RM 

gPf^icOMJC^T^KKW^^LT^-So |1 3 

(b) (Z^T"7^5 1 X/^'f ;U 1 SFfCoi/sT 

ti, gTJtfX/f'f^^'fJH 5 ?(Dn-i JUgf$# 1 5 

ni. ^n-e'n^s i wsra&ttiH i 4^^b^±-r^ia 

HK^cO&ficO l/4<7>(2:^gg{gCD42£WLT^ 

u-rjUSMn 5 f A<afcWC»l«SnT?5:4«|jft£SfflT 

iftfFiCDTJl^X/'W y)Vn-f.H l 5 A tf5]*$. n 
-fJI/ l*^0c0fiaS:S«Tg<t4Ct^Ti5. 

[0106] (ft 9 m i 4 «*3eiH«5jR 9 

iSO. g-R^ISn^lD] — <73Rf«±lC(iilT^ 4:fcCQa'f )l 
a-HH 5G£. ^v^-^x/W 7;to-f Jl> L 5GC94 3 

.frsiwzissraire^Epnj-r^ft 1 <m&mmMM 1 4 1. 

H^L^^-f >f-^>^S-&l2lSftci:S:ffllATV>-S. v 

n-t'n^ft 1 (osiiiKtBjii 1 4*^^t-5affl«?^ 

co8t£co l /4 co 12 SWL r^-S. ceo 
J:-p{;4*<75 3-f ;uw» 1 5 g#a£Wictt*l£ft-Ctt* 

a trass, n-f jn*s/t»3wft3*a«)TS<r-sc 

[0108] (SB 1 0 WHflgJBSg) H 1 5 < a ) . 



(10) *#ffl¥09-29:ifi00 

[0109] mi o <7>£te&<|g:cffisffifflKtt773i2]a£ 
■ tt. » 8 <hffl«<nflJ#£*fL. f.C:fflWtt 

at^ntui 4 £co3i";i,gflfr i 5 f tfmmz&mztx 
y-w )\, i 5 Fco^^gpic-en^-'nss^is^^^ 

1 c0«^StaiR I 4 t, BSL4n-f 
>tT— y>^a&@»t£fllxTV»5. 0 15 (a) « 

0 13 ( a ) tW$L, 015 ( b ) ttB l 3 ( b ) t 

[0110] (ft 1 1 co^figffiS«g) 121 1 6 li*$g^£)ft 
LT</>-5. ftl 1 coUfflBJKlitcfc^Tta. EM (a) (Z 

5SL/cft i nnmrntet^mnzmiz-o^-ciim-cnft 

[0 1 1 1 ] ft 1 1 OT^flEJBfficoiSatL-C. ~F8fl^« 

1 2 CiBHiS/t-f 7 xm/E£EMQT<5ft 2 <Z>ffiJl!i£«iS( 
1 7 1 8*<iB[M{I»«ESnTl»*. ftl 1-73 
H^figfCkSt. TSB$ffil2ic. &JS&S7JCQ<?*., 

mm \z ffiffl r £ -i * > x * )i * - co nij gp a<-® 8£ ic /.c 

[0112] (ft 1 2 CQUJJSflSSg) H 1 7 li*«W«)fB 
LT^4. ftl 2<73HJg^*glc*3l,>Ttt. 0 1 (a) IZ 

[0 1 13] ft 1 2 <n&mMf&<D&W£ LT. ft 1 1 CO 
^EPJDTiS 2 <73f9;J5^18iR 1 7 i'^^ffiiS 1 8 ^ifi^J 

Epaa^n^iBjgsE^^^^^xasM-r^ft i co/^u^s 

i»Sl 9^Ktt^,^Tvi-5<!:ftlZ. ft 2 coBMiS^ilS 1 
7 IC=fc9£n?)0£;n-5 A'-f T X^JI«:"?;l,XffiKBT-Sft 2 

[0 1 1 4] ft 1 2C0H^Jg*glC=t-5t. ftl CO/N^T. 
Siatl 1 9 iCctoT. ft L COififflzS-aiRl 4 fCJ:OPfifiD 

ft L 1 cOftffiEMBCfct^T. «Sni7 7X'vfflKK 

scomp. r7x'^co*art (-7 ->* ^-luas^-f -t >aco 

[0 115] Sri. SB2 WA;ux^t1S2 0 IC^toT. 
ft 2 WiSSJ3;&«i!B 1 7 IZct n&ilXiZftZ&m&L'i?}. ^ 

i*«T**«:s5. TgP«13l2lC. '^JUOSntS 
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nsco^-x \i/v\>z&m s n/z&ffl «■ a -f rx t fiiv x 

[0 116] Hit. ft 1 GOAAX'gSHSi 1 9&£>'3S 2 CO 
/^X£Mg|2 OV)ffij5$:W]ftZi£i>t$ l -&tZ&. Si© 
AJUXSSHI 1 9(Cck^T7'vXvcD^sesSC/y7X 
■7«0i|iajS£C0©/PS:fT7itOt5. 3S 2 CO/^UXglHgg 2 0 

1 3^C0SgjWc0*[)^«:ff^:5 Ci^Tt^fflT. 7->"7J 
[0 117] SBiw/t;u*asHSi 9&t>'IB2 

[0 118] ft, & 1 1 2 rom6*SfelC*SL»T, 7" 

7X , ^sas<75i^§tjt>i;T, 35 i <Dmmi&v,m 1 4 ics 

*E»Say»Jlwtt«lELT, 1 5 A-~ 1 5 Gt'ifi 

[0 119] JB1~JB1 2<5HJg»J8t*stt*3 

•f;H 5A~1 SGWttfttUT. ffi«cOWt1£c3ftU 
£M €rffl HfttfftflS 13 3 -f ;l/ ^f^fi£-T 4 C t #T # 3 . 

[0 12 0] £7i. J'fJHSA-a-fJHSGWlS 

S<7)*Sffi^ r > A'— b. Ptfa-tZ Jl o \z a -f Jb^Jg^-r 

+• w\*— ft (73$W t zi -f Jl> <h «§iMtti £S8gT-5> 
C^pJflgll&SCOT, ^*tSSt§l^iff)g&i> 

[0 12 1] ifc. f Lj r>A*-Oli«:t«fiX-r-5)«W<hL 

75**0. aflsftlCfi. 531 (S i O2 ) ^ilv ^ -j 0 ^ 
[0 12 2] 

IS 7) EPiaTf 3-r;KafiS*. ftmfcH 

t>%.£.M£. <0 Z?8imMti<ni&-Bk<n 1 / 4 <m2(2 

*£<7i-5C0T. B5ffliS^^CDRg^|g(75<i«uia-&T , fe. 

[0123] ttwHzto&mmt&ttEiiiasimjutmm 



CO&SCO 1 / 4 CO&&ttflC*t LT± 7 % (73 j@|Sft \ZSb -5 
i. a-f JUlC«i£(c£?£i&75</;OCDT. ZJ-f JK7D$fi£-T 
4 «JE CO fcf - * {I * ± * < -f & C «t 75*-r <* « . 
[0 12 4] n-T^coS^/jt. iBd&H^cDiSS 

CO S(J 1 / 4Xtet3t£ 1 / 2 T£>-5 £, 3-f ;K2S£;5* 
S<T"TtJ/is6. n-i" juco-r > t-y>xco UvX? > 
X^^^rfflJWT-^^cOT. WJIIKIt^©««S3**^rS]± 
fiE^T. "COSffl^S^EnJjpSfS^^ -7 x'^«^ 

sa l rz n . x ti r co «ji Km ti ep/mTj m *r a 5> 

[0 12 5] □-T^coS$7b<, iSiJSKtt^coi^ft 

CO 1/4XH 1/2 IC^LT± 7 % CO t. 

ifi5WK«t 77 <nw&%im & f6] ± $ -a-^? o n < ;u ir a^-r -5 

« ffi CO tf - ^ fi £ * * < T 4 C 1 7i< T £ * , 

[0126] foments <nmwi&tt 3 o mh z - 

3 0 0MHzT-*^>t, ^jfE!C*5^Tfi. 'J 7 £ * > X 

wrnxL-z-r > t:— y > xmsz t z z £wmm~c & z 

%>£> ffli&&t>< 3 0 MH z - 3 0 0 MH z fflifcW.fi 

C0S5^iS^^EMD7j?£ J77 X'-7%^75ffiiIjlffi LfzO 

[0 12 7] •< >fcf-y '>/i<i 

t) 2iac0pI^3>7 r >-t!Cci: OfllBK^ilT^-Si:. -f > 
tf-^>XgF^lico«Stt. fWI»tta^«*itt**rtlJ:T 

[0 12 8] 3i/t, 3-f;i-rt<. ffi/^ifim77COiSfico 1 / 

4 co($(JSS:«coS$ i^tzu -r ;i/«^.L»fc*f L T 

Lfe l *:co->>y;ux/N*'r v;un-r;Kci:t^T. -S-n-i' 
^St>coS$S:S< T^-^Tt*. zi-f^co-f > t'-^> 
XCOU-^X^VXfiX^^HPSyTS-SCOT?. »JSIzfi«7)C0 
^^^^±1-5. 8£oT. CtOffijli&^EnSogS 

«T-7x*-7«±«»(ciSfflL7i:n). - corS^zsm^en^D 

TT-^^r^X'^^^TT-ffilCiSfflLTiOT^i. »^^B8 
46 L^f OSTT77 X'^r5<%* L ^"T < -5> i * . 
JI/C0iSSS:§aiC7t* < T€oA-i0 7cffi«(CEoT 

tg-477X7^M5ti-5>:trt'7?^^t. 
ft £±g — -tim < aaa-r $ d i ^'t * * . 
[0 12 9] ccojs^, ttawa-r;u8B^. fi— cor 

X/W 7^=1 -f .il^mtftT^S-n-f ;USR7i-c0ft$*-Jl 
[0 13 0] n< il,jjt#ffifl<|/3:»#*ttiz»fiJi$ 

nii^t, ^^^m^EniaSH^r^x'T^ii-satz 
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[0 13 1] a-fJI/rt*. i*fl<j^:*#**xtt« 

CO 1 3 2] *mmz%Z7 7 X~7 XfiT- '9 X 

[0133] ^Mica^y^xvjaasiixtty^T: 

cot. -ra^®^/ — *;<r>7v x-?9E,m&fci$&. 

[0 13 4] *«Wi:«477X-7ffll8lA!, 

TjSt!)*. f L v>/f-<i:«»fi«j^*e«IS*lt«fl|««JSE& 

tfS^JEECO? 5 C0'A>&< £ 1 -3<7DmJ±€:ia^niCEnjO 

* -f * > X * J l, ^ — CO (MfflW^Jg (3 & -5 t & (3 -Y * > X 
X V $fl 3 (73 ffrj W& ^[S] ±t ^> . 

[0 13 5] ^co«£-, KH8fflE«^*±SJ:0ffi^-r« 

feT'-^xvaia^ff it^T*4. 

[Ell] (a) tt^EHB^cr)^ l co&1&j&1£\zftZ7 , 7X 
^3gH<Q*B&fllfi£0T&9. (b) WflflSEm 1 GO* 

JUn-f JUC0 3 < ^SI57^CO^-ffiBIT*-5„ 
(0 2] flfjKSB 1 0D**6»*&ic«*:7-7Xvfi£iggnc 

[El 3] ffifEft 1 ro*Jfi»ai;fR-5 7-7X-7ffl.a3SltC 

/W vJUn-f /ucoa-r jUSR# 1 9 co ft ;* 

IW Ha-r * tki&!£ 7j t co Mfit £• fStt El T * -5 . 
[04] ptffgfB 1 co5^J6JBJS(Ct*-5T : 7X-7SQa^flilc 



(12) #|W¥09-2936U0 
C0fi<* <J:tt*d*SI!«!-r*«<Sff ^3 £<BMff tSTttttlH 

[El 5] ^c^^com 2 coil*6^figtz^*y5-Xvia^^ 
«C0«B8«fiXBl-C*^. 

[0 6] *«W<0*3<O3t«S»J8lcff-6r^x:-vfflS» 
BCOW»SHt/i£E]T*^„ 

(El 7] *«^03?B4 05*»63BS8li«*7 , vX-7fflai6 

[0 8] BufdSB4CDHSS«*g(c«-5X7Xvjaggiailc 

[E9] *ftvi<Dm5 0)ntefifnnz&i>7'?x-?fB.m ! 8t 

[Eio] ^BMco^e<nni&mmz%i>y^x-7!i&m 
sacomB§«^0T*^„ 

[0 11] *5EW03B7OT3*«fi®J!8K:<ft«7'7Xvaaa 
SHco«lBS«fit0T^^ o 

[012] imaESB7o3i[j6»!S(;«*^'9^-7'iaa*« 
cjs v > b n-5 Mm fSi-sfh ep jjd^b cotau&fli/dc 0 r * 4 . 

[0 13] (a) . (b) (±*^»bjco5B 8 co||^^«glc 

& •& is « &a 7j en m m a co ®tm*i#. m t 35 -5 . 
[0 14] *«H<am9OT*Jg»ffiic«**fliifcflt7j9] 
JtagH comB&fl*sS0 it * -5 . 

[0 15] (a) . (b) U&ftBRCDm 1 0 <nnMXZ& 

tc « * ffi ^ & m 73 w ang a co vmm jsje a -c * -5 0 

[016] *%B^CO^ 1 1 GOfgflgJgflSKflfc* 77 xvsa 

[017] *:^b^co^ 1 2 (n-mmmi&izmix^x-riii 

CO«BS«fiX0 t * * . 

C0i 8] w 1 <Bae$fewic»«tt#te&s-7^x-7«iis 

£»CO«lB&fl*J£0T£>o. 

[0 19] Id 2 fl5ffi*Wl:ffi 4 KiVtS^S 7* 7 X7ffll 
3£ » CO «[BS«»^ 0 T * -5 . 

sacotttus«^0-c^^, 

[?^^C0i«a^] 

1 0 A. 1 0 B t^a- >'N'— 
1 1 

1 2 TMQ® 

1 3 K«Q:^^J 

14 SB 1 (DiSxmw.n.w 

15A 15D 15F v;U^X/W ^JUrMJU 

1 5 B ?S#*«n-f >U 

1 5 C L 5 E fiRSct^n -f ;U 

15a 1 5 ct L 5 f 1 5 g zi<1 

16 A. 16B -f >£ — y>*8E-o-§8 

1 7 f 2 COS^fJSSilS 

1 8 iznizm. 

19 SB 1 C0/-?;U7vg|fl?§g 

2 0 SB2 COA')U7.^^g| 
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[B18] [0 19] 
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July 31. 2001 
Via Facsimile 

Re: U.S. Patent Application. 
Serial No. 09/433,705 
Your Reference: 0756-2O62 
Order No.: T0003431 

Q,.r R^foreree: lJS4030/4 O«SS/4259 0137201 



Dear Mr. Robinson: 



Thank you for your letter of July 5. 2001, in tKe above identified matter. 

In the Form PTO-I449 enclosed in your letter is shown no translation of JP 09-293600 
is submitted. Please file the abstract of the document as attached in the Information Disclosure 
Statement of the application. 

Please acknowledge receipt of this letter and che attachments by return facsimile 
With best recards. 



KY/MK 
Enclosures 




